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GOMBOBTE 5PBCIFI1GATION 

Process for the manufacture of Elastomeric Polymers 

We, Fajrbwerke Hoechst AKTrEKGESELLSCHAFTj vormals Meister: Lucius & 
Briining, a body corporate recognised under German ILaw, of 6230. Frankfurt (M)- 
Hoechstj Germany, do hereby declare the invention, for which we pray that a patent-may 
be granted to us, and the method fey which it is to be performed, to be particularly 

5 described in and by the following statement : — 5 
The present invention relates to elastomeric block polyether amides and block 
polyester amides and a process for their manufacture. 

Various processes are known for making polyether amides and polyester amides. 
Polyester amides are obtained, for example, by incorporating amino alcohols, diamines 

10 or dicarboxylic or hydroxycarboxylic adds contaming amide groups into polyesters 10 
by condensation reactions at elevated temperatures in the presence of catalysts. Poly- 
ester amides are also obtainable from po'IycarboxyHc acid {uihydrides and cydic ureth- 
anes, from dicarboxylic acid chlorides, glycols and diamines or j^om N,N' r acyl - bis- 
P " lactams and glycols or bisphenols. 

1^ The polyether amides and polyester amides hidierto known have possessed only 15 

the mixed properties of pure polyetheis or polyesters and pure polyamides because 
the amide and ether or ester functions are statistioally distributed in the chain mole- 
cules. When, for example;, dicarboxylic acids containing amide groups are used, only 
polymers with statistically distributed ester and amide functions are obtained because 

20 of -ester-interchange and transamidation which take place under the conditions of the 20 
polyester condensation. But even under conditions excluding ester-interchange and 
transamidation such components containing amide groups (all products hitherto hiown 
contain at most two amide groups) do not yield products with new properties since the 
components used are too short to have any ixxfiuence as blocks in the molecule. 

25 It is known from the chemistry of polyurethanes, However^ that block polyester or 25 

polyether urethane ureas have new and valuable properties compared widx statistical 
copolymers. These block polymers, which" are elastomers of the so-called Spandex 
type, constitute heat-setting, elastic produas, the properties of which are in many 
cases superior to those of conventional rubber. Their manufacture has been described, 

30 for example, in U.S. Patents 2,929,804 and 2,957,852. U-S. (Patents 2,957,^52 and 30 
2,813,776 also describe, inter alia, the manufacture of polyesters and polyglycds hav- 
ing t^minal carboxylic acid chloride groups. 

This invention is based on the observation that elastomeric block polyether amides 
and polyester amides can be obtained 1^ reacting polyether and/or polyester dicarb- 

35 Qxylic or disulphonic add halides having an average molecular wdght within the 35 
range of 500 to 5,000 and a softening pomt bdow i60°C, if deshred in admixture with 
up to 400 inol !%, calculated on the amount of polyether and/or polyester dicarboxylic 
or disulphonic acid halide, of simple dicarboxylic add halides, with oligoamides hav- 
ing a molecular weight of at least 230 and carrying terminal groups capable of being 

40 acylated, in an amount withm tiie range of 10 to 50.% by weight, calojlated on the 40 
total weight of the starting substances, in the presence of acid-binding substances. The 
reaction is preferably carried out in solution, but may be carried out in substance. 
As polyether and polyester dicarboxylic and disulphonic. acid halides as ' .well as 



1,170,300 



the simple dicatboxyUc acid haUdes there are preferably used *e>ronudes smd, advan- 
■ tageously, the chlorides. The polyetber or polyester dicaitra^Uc or dis^phonic aad 
• Mides 0 an average molecular, weight within the range of 500 and 5,00^ 
S the process of tiie invention can be obtained in the fpUowing ™« (^^^^^f 5 
5 Munds referring to the preparation of the disulphomc aad halide bemg bradket^) . 5 
pounas re^ g F ^ polyestere containing terminal hydroxyl groups m± 

at kas I S of r dfcarbo^Uc acid [disulphonic acid] halide or phosgene or wiA 
from 1 to 2 moles of a dicarboxylic acid [disulphonic aad] halide or phosgene, if a 
simukanecus chain lengthening is requked; ;„„i «rf„.wl r^ulnhonic 10 

10 (b) reaction of polyethers or polyesters contaming terminal caA^xyl [sulphomc 

acid] groups with halogenating compomids, fon example phosgene rhionyl ^onde, 
phoihorus oxychloride, phosphorus pentachlonde, phosphorus trichloride, or the cor- 

pSSrSSble for the manufactmre of the polyether dicarboxyUc or disulph- 

15 onic acid halides are, for example, polyethylene oxide glycol, polypropylene ox^de gly- 
col, polytetramethylae oxide glycol, PolyP^tamethylene oxide glycol, polto 
methylene oxide glycol, polydecamethylene oxide glycol, polyisobutylene oxide glycol, 
ooly - l!! - butylme oxide glycol; copolyethers of ethylene oxide and tetrahydrofurane, 
■ of wopvlene oxide and tetrahydrofurane or of tetrahydroftirane or propylene oxide 

20 and^Xdyl ethers (prefembly mediyl and ethyl) glycidic aad esters (Pf erab y 20 
methyl and ethyl), or epichlorhydrm, the preferred molar ratio in the copolyethers 
^/within the rlnge of from 1:2 to 2: 1; bis - carboxymethyl dmyatives of poly- 
S^TSeTforlxample, HOOG-ai=(Oai3ai.CM^=),OaH.-^^^^^ 
fmnMls obtained, for example, from the reaction between hexamethylene glycol or 

25 Utamefliylene ilycol and formaldehyde. Some chain members m the polyethers or 25 
copolyethers may be aromatic or cydoaUphatic radicals. For example, p-jgrlene broni- 
ide may be reacted in an alkaline medium with polytetramediylene oxide glycol to 
vield polyethers having one or more xylylene radicals in the chain. The oxygm atoms 
of the polyethers may be partiaUy replaced by sulphur atoms. A maa:o-glycol of this 

30 type am be obtained, for example, by splitting off water from a mixture of 1,4-butane- 30 

diolandbis-hydroxyethyltiiioether. ,- , i- a- 

Polyesters suitable for the manufacture of the polyester dicarboxylic or disulph- 
onic add halides may be prepared, for example, from the foUowmg acids and diois: 
carbonic add, oxalic add, sucdnic acid, glutaric acid, adipic acid, sebaac acid pme- 
lie add, diglycolic add, phthaUc add, isophthaUc add, terephtbahc acid, hexahydro- 35 
terephSalic add, thiodibutyric add, ethylene glycol, di-, tri- or polyethylaie glycol, 
1,2- or 1,3 - propanediol, 1,4- or 2,3- or 13 - butanediol, 1,6 - hexanediol, .l,10- 
decanedioL 1,12 - octadecanediol, 2,2 - dimethyl - propanediol - (1,3), glycerol-mono- 
meliiyl ctfaer, N - bis - C|S - hydrnxyethyl) - anilmi^ and cyclohexytoe gly^^^ 

A'i As condensates having molecular vraights withm tiie range of 500 to 5,000 but 40 

srftening points of bdow 60»C, it is advantageous to use copolyesters, for example, 
of adipic add, ethylene glycol and 1,3 - butanediol, of adipic acid, phthalic acid and 
ethylene glycol or of terephtbalic acid, etiiylene glycol and polyethylene oxide glycol 
Foe the reaction of the polyethers or polyesters containing terminal hydroxyl 

AC groups with add halides there may be used, for example, the aad halides of die 45 
following acids: carbonic add, oaolic add, malonic add, succinic acid, gluanc acid, 
' adipic add, pimelic acid^ azelaic add, sebadc add, isophthalic aad, terephtbahc aad, 
hexahydroterephtfaalic add, 4,4' - diphenybnethane dicarboxylic aa(^ 1^ - ethane- 
disulphcmic add, 1,6 - hexanedisulphonic add, 1,5 - naphthalenedisulphomc aad, 1,3- 

50 benzenedisulphonic add and 1,4 - benzenedisulphonic add. Advantageously, sebacic 50 

acid is used. . , . . . , r • , j> 

The halides of the aforesaid acids may also be used m the form of simple di- 
carboxyUc add halides whidi are added, if desired, to tbe polyether and/or polyestM 
dicarboxylic ra disulphonic add halides in an amount of up to 400 mol %, calculated 
55 on the amount of the polyether and/or polyester dicarboxylic or disulphonic aad 55 

^*^The oligoamides containing terminal groups capable of being acylated, which are 
used in the process of the invention are advantageously obteined by tran^dation of 
NN' - acyl - bis - lactams and compounds capable of bemg bis-acylated m whicn 
60 («c of the groups capable of bemg acylated is a primary or a secondary wnmo ^oup. 

When N,N' - acyl - his - - lactams ace used as N,Nr - aqrl - bis - lactams, 
transamidation proceeds substantially in one direction because of Ae stram m the 
four-menAered ring. Oligoamides capable of being bisacylated and cortespondmg to 
the following general formula are obtained: ' . , 



60 
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R-4R2 Ra^4 ^1 

X-Q-]!r--CO-(Lc— NH— A— »ffi:-<!-i-CO-lJ-^ 

III. II 

Kg K3 R3 R5 

In the above formula, A represents the radical obtained by the removal of 2 OH groups 
from a dicarboxylic or disulphonic acid, for example, oxalic acid, malonic acid, suc- 
cinic add, glutaric acid, adipic acid, pimdic acid, azclaic acid, sebacic acid, isophthalic 

5 acid, ter^phthalic acid, hexahydroterephthalic acid, 4,4' - diphenylmethane - dicarb- 5 
oxyKc acid, 1,2 - ethanedisulpHonic acid, 1,6 - hexane - disulphonic acid, 1,5 - naph- 
thalenedisulphonic acid, 1,3 - benzenedisulphonic acid and 1,4 - bcnzenedisulphonic 
acid; or from a dicarboxylic or disulphonic acid which already contains amide, ester, 
ether or sulphonic groups, for example, N,N' - adipoyl - bis - p - aminobeiizoic acid, 

10 4 - carboxy - phenyl - oxamide acid, N,N' - terephtbaloyl - bis - e - aminocaproic 10 
acidi ethylene diamine - N,N' - diadipic acid, N,N' - di - 5 - carboxylic - valeroyl- 
piperazinc, N^N' - p - xylylenediamine - dioxalic acid, diglycoKc add, 4,4' - diphenyl- 
ether - dicarboxylic add, or bis - (4 - carboxyphenyl) - sulphone. Of die above acids, 
oxalic add and terephthalic add are espedally advantageous. 
Ri 

15 The group X — Q— N— stands for the radical obtained by die removal of a H 15 

atom from ^e N atom of a compound capable of being bisacylated in which one of 
the gix)ups capable of being acylated is a primary or secondary amino group of the 
Ri 

formula N< and the other group X capable of being acylated is NH— OR, OH, 

*H 

SH, or SO2NH— R, the radicals R and Rj vi^hich may be the same or different each 
20 representing an alkyl, alkenyl, cydoalkyl, aryl or aralkyl group or a hydrogen atom 20 
and Q representing the rest of iht molecule. 

Ri 

Examples of suitable compounds of the formula X — Q — ^N— -H capable of being 
being bisacylated are diamines, for example, ethylenediamine, tetramethylenediamine, 
hexamethylenediamine, N - methylethylenediamine, •N,N' - dimethylethylenediamine, 

25 N - j« - propylpropylenediamine - (1,3), 4 - aijiinobenzylamine, 3 - aminobenzyl- 25 
amine, p - xylylenediamine, ,/3 - (4 - aminopHenyl) - ethylamine, 7 - (3 - amino- 
phenyl) - propylamine, m - phenylenediamine, p - phenyldiamine, 2,4 - toluylene- 
dramine, benzidine, 4,4' - diaminodiphenyknethane, 4,4' - diaminodibenzyl, 2,4- 
disuninodiphenyl, 2,6 - diaminonapfathalene, piperazine, 3,3' - dichloro - 4,4' - di- 

30 amino - diphenyl and 3,3' - dimethoxy - 4,4' - diaminodiphenyl, amino alcohols, for. 30 
example, erhanolamine, 1 - amino - propunol - (2), 4 - hydroxybenzylamine, 4- 
aminobenzyl alcohol, 1 - aminomethyl - 2 - naphthol, 4 - aminomethylbenzyi alcohol 
and 4 - aminomethyl - cydohexyl - methanol, aminophenols, for example, and m- or 
p - aminophenol and tn>- or p - aminothiophenol, cysteamine, 4 - aminomethyibenz- 

35 ene - sulphonamide, compounds already containing amide, ester, ether or sulphonic 35 
groups, for example, glycolic acid - (2 - aminoethyl) - amide, ethylenediamine-N,N'- 
dioxalic acid - dihydrazide, ethylenediamine - N/N' - dioxalic add - bis - (2-amino- 
etKylamide), 4,4' - diaminodiphenyl ether, 4,4' - diaminodiphenylsulphone, glycine 
hydrazide, N - [4 - aminobenzoyl] - - phenylenediamine, 4 - aminobenzoic acid- 

40 (4' - aminophenyl ester) and finally compounds containing no Q, for example, hydra- 40 
zine, methyl - hydrazine, diethylhydrazine and hydroxylamine. We hereby disclaim 
any use of benzidine in contravention of the Carcenogenic 'Substances Regulations 
19^7 while these Regulations remain in force. 

The radicals Ri to Rc which may be the same or different each represents an 

45 alkyl, alkenyl, cycloalkyl, aryl or aralkyl group or a hydrogen atom. Prefenxd radicals 45 
are H, CH»— , — CzHa— , w-QH,— , — CH=CH2, cyclohexyl— , QH,— and 

Ra+R^ and RaH-Rfi, respectively, may form members of an aliphatic saturated or 
unsaturated ring. Rs+ R^ and Rj + R3, respectively, are advantageously 
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or 



The transamidation of N,N' - acyl - bis - lactams of a larger number of ring 
membro yields a mixture of three compounds of the followmg general formulae: 



X-<HN--C»-[CHJy-ira-r-A-NH-KCHsI>^0^^ 
X-Q-N-CX)— [CHdy-NH— A-N-Q-X 
X— Q— N--A--N--Q-X 

ia which A and X— Q-N— have the meanings given above and y is a whole num- 
'"^hf ct^df S^L^^^^^^ and the nnxture may be used as such for 

of nV - acyl - bis - J? - lactams has already been described in French Patents 
1 4^7 020 and 1,437,021. Foe an illustration there may be mdicated the reaction of 
N N' -^^^^^ - bis - (4,4 - dunethylazetidine - 2 - one (wi± p - aminobenzylamme; 



N,N' - oxalyl - bis 

oc — /f ca—ca /V €C W/ ^ 




15 and the reaction of N,N' - tcrephthaloyl - bis - pyrrolidone - 2 with J - phenylcne- 15 
diamine: 



1,170,300 



5 



It is advantageous to use derivatives of N5N' - acyl - bis - ^ - lactams (obtain- 
able according to <3crman Auslegeschift 1,186,065), and preferably 4,4' - dimethyl- 
azetidinone, for the synthesis of the block polyether (ester) amides because of the 

5 specific nature of the reaction and "die higher yields obtained as well as the high melt- 5 
ing points of the reaction products. 

When it is intended to obtain elastomeric block polyethei: (ester) amides for tex- 
tile uses, oligoamides of high melting points are desirable. The softening points of the 
elastomers should be at least 150°C. Hie reaction of the polyether and/or polyester 

10 dicarboxylic or disulphonic acid halidcs with ±e oligoamides containing terminal 10 
groups capable of being acylated, is carried out according to the prescriptions used 
for acylations in the pisesence of acid-binding substances that is, substances that react 
with an acid to give a neutral compound. As acid-binding substances pyridine, N- 
me±ylpiperidine, N,N - dimethyl aniline^ triethylamine, sodium hydroxide, sodium 

15 carbonate and magnesium oxide may, for example, be used. When the reaction is 15 
carried out in solution, organic tertiary amines are preferred since ti^ey ane soluble in 
the organic solvents used. 

The reaction may be carried out in the absence of presence of a solvent. When 
working in the presence of solvents, it is advantageous to use those which dissolve the 

20 block polymer or at least swell it to a certain extent, for example, chlorobenzene, 20 
dioxane, acetonitrile, dimethylformamide, dimethylacetamide, phosphoric acid-tris- 
dimethylamide, N - methyl - pyrrolidone or mixtures of these solvents. 

The reaction is preferably carried out at a relatively low temperature to avoid 
the occurrence of transacylations. The reaction temperature is therefore preferably 

25 within the range of -20 to +'80°€, and advantageously widiin tihe range of 0 to 25 
+ 30°C. The time of reaction is preferably within the range of from 1 to 30 hours, 
advantageously between 5 and 10 hoiirs. The reaction mixture is preferably stirred 
from time to time. 

To obtain highly elastic products, an optimum ratio of polyether or polyester 

30 to oligoamide must be observed. Depending on the nature of the compounds used, the 30 
amount of oligoamide should be within the range of 10 to 50!% by weight calculated 
on the total weight of the starting substances for the elastomer. When oligoamide 
components of low molecular weight are used, the said ratio is in general not obtamed 
by using the substances in a molar ratio of 1 : 1 . 

35 A simple method of obtaining relatively high proportions of oligoamides consists 35 

adding simple dicarboxylic acid halides to the polyether or 
polyester dicarboxylic add halides and then .to carry out the reaction using 
an increased amount of oligoamide. Especially when the polyether or polyester dicarb- 
oxylic acid halides are obtained by reacdng polyethers or polyesters having terminal 

40 hydroxyl groups with dicarboxylic acid halides, it is advantageous to use from the 40 
beginning an excess amount, that is an amount correspondmg larger than 2 moles, 
of dicarboxylic acid halide since this substantially prevents a chain lengthening of the 
polyether or polyester by a double reaction at the same dicarboxylic acid halide. For 
the same reason, the polyether or polyester containing terminal hydroxyl groups is 

45 preferably slowly added to the acid dihalide togedier -with an acid-binding substance 45 
in order to ensure that the acid dihalide is always present in excess. 
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There may be cases, however, in which the molecular weight of the polyether or 
Dolvestcr is undesirably low. In this case, a deficiency, that is less than 2 moles, but 
mote than 1 mole, of dicarboxylic acid halide is used per mole of polyedier or poly- 
ester, in the manufacture of the polyedier or polyester contaimng ternunal aad halide 
groups, in order to obtain a chain lengthening. ^i;„«o«j.i^";e 
The second reaaion stage is carried out m the same vessel. The oligoamide is 
added toge±er with an acid-binding agent to the polyether or polyester containing 
tenninal acid halide groups. When proceeding m the presence of a solvent, the salt which 
has been formed can generally be removed from the viscous solution^ by pressure 
filtradon and the block polymer may be spun direcdy or may be preapitated. W 

The properties of the elastomeric products can be modified withm wide Imuts by 
an awropriate choice t>f the components and variation of the concentrauons in which 
the c wnents are used. Vor. example, the softening points may be withm the range 
of from room temperature to about 300°C, the elongation at break may vary between 
15 a few per cent and about 1500.% and the solubiKty between good solubihty and com- 

^^^^^^tv^^cCB may be used, for example, for the manufacture of elastic heat- 
setting filaments, fibres, sheets and fihns or elastic shaped structures, as raw matenals 
for lacquers and varnishes, or as adhesives and thickemng agents. 

l^e f ollowme Examples iUustrate the invention. The parts are by weighty and the Z" 
oercentages referring to the solutions are also by weight. The spinning solutions and 
precipitating baths are at room temperature. By acid-number is meant the number of 
milligrams of KOH necessary to neutralize one gram of substance. 



.20 
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Example 1 , i , ^ 

25 19 8 Parts of a copolyester of adipic acid, ethylene glycol and diediylene glycol 25 

/;=il:l) with a content of hydroxyl groups of 1.61% and an aad number smaller 
than 1.5, wetc dissolved in 100 parts of N-mediylpym>hdone and 20 parts were dis- 
tiUed off to remove low boiling parts and water. After the addition of 1.82 parts of 
triediykmine, the solution was introduced within 20 minutes, while coohng with ice, 
a solutira of 8.^ parts of sebacinyl chloride in 30 parts of chlorobenzene The 
batch was allowed to stand for 4 hours at room temperature. Then a solution of 13.41 
parts of N,N' - oxafyl ^ bis - [fi - ammo - isovalenc acid - <4 - aminobcn2yl> 
amide] oftbefonnula 

" ' I I y 



35 (obtained from 1 mole of N^' - oxalyl - bis - (4,4 - Amethylazeadine - 2 - one) 35 
and 2 moles of 4 - aminobenzylamine, melting pomt after crystallization froin di- 
methylformamide 263'^C), 6 parts of triethylamme and 100 pMts of N-methylpyr- 
rolidone was added widm 20 minutes whfle cooling with ice. After r^ctrng for some 
hours at room temperature, the predpioted triethylamme hydrochlonde was lemov^ 

40 from the viscous solution by pressure ffltation, the chlorobenzene was drawn off at 40 
low temperature under reduced pressure and. the produa was preapitated with water 
or spun directly from the solution, niere were obtamed 3? parts of mi dastoraer 
havtog an oligokiide content of «bout 34%, a refemve viscosity of nttL ol2.1, deter- 
mined on a solution of 1 g of substance in 100 ml of o - <lM>sm\^2Q^C.^,^ 

45 softening point of about 160°C. Filaments spun mto water form a 50% solution in 45 
toiethjl;imamide had an elongation at break of 500% and an elastic recovery of 
80% at an elongation of 100%. • 

Example 2 ^ , , i 

17 6 Parts of a copolyester of adipic acid, ethylene glycol and diethjdene glycol 
50 (»1 : 1) having a content of hydroxyl groups of 1.61% and an aad number smaUer 50 
than 1.5, were dissolved in 120 pans of N - methylpyrrohdone and 20 parte were dis- 
tilled off to remove low-boiUng parts and water. After the addition of 1.62 parte of 
niethylamine the solution was added within 30 minutes at 20»C to a solution of 7.31 
parts of terephthaloyl chloride in 65 parts of cMorobmzene. The batch was heated at 
55 40°C for 10 hours. Then a solution of 16.04 parts of N,N' - terephthaloyl - bis - [fi- 55 
amino - isovaleric add - (4 - aminobenzyl) - amide] of ihe formula 
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(obtained from 1 mole of N,N' - tereplithaloyl - bis - (4,4 - dimethylazetidine - 2- 
one) 2 moles of 4 - aminobenzylamine, melting point after crystaUization from di- 
. metibylfomiamide 223C), 6.5 parts of trietfaylamine and 120 parts of N - methyl- 

5 pyrrolidonc was added widiin 30 minutes at 20°C The batch was reacted by heating 5 
for 5 hours at 40°Q the trietbylamine hydrochloride was removed by pressure filtra- 
tion at elevated temperature and after removal of the cMorobenzene the product was 
spun into water or precipitated with water. 38.4 Parts of an elastomer having •a con- 
tent of oligoamide of about 42%, a reladve viscosity i^reL of 1.9, determined on a 

10 solution of 1 g of substance in 100 ml of o-chlorophenol at 20^, and a softening 10 
point of about 190°C were .obtained in a substantially quantitetive yield. Filaments 
spun mto water from a 35!% solution in dimethyl suiphoKide had an elongation at 
break of 340(%, an elastic recovery of 85% at an elongation of 100!% and a tensile 
strength of 0.5 g/den. 

15 Ejsample 3 15 

20.4 Parts of a poly - 1,2 - butylene oxide glycol of an average molecular weight 
of 1020 were dissolved in 90 parts of N - me^yl - pyrrolidone and 20 parts were 
distilled off to remove readily volatile parts and water. -After the addition of 4.05 
parts of triethylamine, the solution was added within 20 minutes, while cotfling with 

20 ice, to a solution of 11.0 parts of sebacinyl chloride in 35 parts of chlorobenzene. 20 
The batch was allowed to stand for 4 hours at room temperature and a solution of 
12.91 parts of NjN' - oxalyl - bis - [fi - amino - iso - valeric acid - (4 - amino- 
benzyl) - amide], 6 parts of triethylamine and 100 parts of N - methylpyrrolidone 
was then added within 20 minutes while cooling with ice. 'After some hours at room 

25 temperature, the viscous solution was clarified by pressure filtration, the chlorobenzene 25 
was drawn off under reduced pressiue and the polymer was precipitated with water. 
40.5 Parts of an elastomer having a content of oligoamide of 31.5"%, a relative vis- 
cosity tj rel of 2.1, determined on a solution of 1 g of substance in 100 ml of f>-chloro- 
phenol at 20°C, and a softening point of about 175 °C were obtained. Filaments spun 

30 into water friom a 42.51% solution in dimethylformamide had an elongation at break of 30 
450% and an clastic recovery of 85% at an dongation of 100%. 

Example 4 

24.24 Parts of a poly - 1,2 - butylene oxide glycol of an average molecular weight 
of 2020 were dissolved in 90 parts of 'N - methylpyrrolidone. 20 Parts of solvent were 

35 distilled off to remove slight amounts of moisture. After the addition of 2.43 parts of 35 
triethylamine, the solution was added within 20 minutes, while cooling with ice, to a 
solution of 8.8 parts of sebacinyl chloride in 35 parts of chlorobenzene. The batch was 
allowed to stand for 4 houn at room temperature. After that time a solution of 11.24 
parts of N,N' - oxalyl - bis - [|^ - amino - isovaleric acid - (m - ammoanilide)] 

40 of the formula 40 



(obtained from 1 mole of NjN' - oxalyl - bis - (4,4 - dimethylazetidine - 2 - one) and 
2 moles of phenylenediamine, melting point after crystallizaion from dimethyl- 
amide/ethanol 273 °C), 6 parts of triethylamine and 100 parts of N - methylpyrxol- 45 

45 idone was added within 20 minutes at 10 to 15 °C. After reacting for some hours, the 
triethylamine hydrochloride was removed by pressure filtration, the cilorobenzene was 
drawn off under reduced pressure and the polymer was precipitated with water. 41 
Parts of an elastomer having a content of oligoamide of 27%, a relative viscosity t; rel 
of 2.3, determined on a solution of 1 g of substance in 100 ml of o-cMorophenol at 

50 20°C^ and a softening point of about 160°C were obtained. Filaments spim into water 50 
from a 45% solution in dimethylformamide had an elongation at break of 550%, an 
elastic recovery of 95t% at elongation of 100% and a tensUe strength of 0.6 g/den. 



35 
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Example 5 

32.32 Parts of an anhydrous poly - 1,2 - butylene oxide glycol of an average mole- 
cular weight of 2020 and 3.24 parts of triethykmine were dissolved m 130 parts rf N- 
meSylpy^oUdone. The solution -was added within 20 minutes, whJe coohng with KC, 
5 toTsSS of 8.6 parts of sebadc acid chloride in 30 parts of ddorobenzene. After 
* 4 hom at room temperature, a second solution of 9.37 parts of N,N' - oxalyl - bis - 
[fi - amino - isovaleric acid - (p - aminoaniJide)] of the formula 

.r-^ '^'^^ "'^ sr\ 

fobtained from 1 mole of N,N' . oxalyl - bis - (4,4 - dimethylazetidine - 2 - one) and 
2 moks of - phenylenediamine, melting point after crystatouan from dmiethg- 
jO fo^amide Ic p?tidi^e 286°C), 4.55 parts of tnethylamme and 140 parte of N- 
methvl - pyrroUdone was added within 20 minutes while coolmg. The batch which 
raoitUv became viscous was allowed to stand for some hours at room temperature. 
After pressure filtratiofl and removal of the chlorobenzene the produa was precipi- 
tt^Sraier and dried at 60°C in a vacuum dryer. 47 Parts of an ekstomer hav- 
ic STa content of oUgoamide of 19.6%. a relative viscosity reL of 2.0 detemnned 15 
" Sfa sol^on of 1 g of product in 100 ml of o-chlorophenol at 20^0, a^f a/oft^ning 
point of about 225^0 were obtained. Fikments spun mto water from a 48% solution 
Kmethylfoimamide had an elongation « break cf„580%, an elasuc recovery of 
97% at an elongation of 100% and a ttnsile strength of 0.4 g/den. 

„ Example € , •^. c 

26.25 Parts of a polypropylene oxide glycol of an avera^ molecular weight of 
1250 woe dSl^ In^io pSts of N - methylpFrolidone. 20 Parts of tte solunon 
w«e distiUed off to remove readily volatile parts. After the adchoon of 4.9 parts of 
Pi« triefhykmine the solution was added withm 20 mmutes, while coohng with ice, 

25 wa Xion of 12 parts of sebadnyl chloride in 40 parts of chlorobenzene. After the 25 
mizmn had been iSowed to stand for 4 hours at room temperature, a solution of 
117 parts of HN' - oxalyl - bis - - aminoisovalenc aad - (p - ammoamlide)], 6 
PMtt Oftti^ytonine and 220 parts of N - mediylpyiroUdone was added withm 20 
Ses while cooling with ice. After reacting for several hours at room temperature 

30 Sr^tSnine hydrochloride was removed from the viscous joluoon by pressme 30 

^ ffl^atiX chlorobenzene was drawn off and the etestomer was 

SSted^rith water, washed and dried. 45 Parts of an elastomer hav- 
ST^t of oligoamide of 25.6%, a relative viscosity n l-^' ^f^^^ 

a sotatiMi of 1 g of substance in 100 ml of o-chlorophenol at 20°C, and a soft^- 

« me boint of .about 230°C were obtained. Fitoments i^iun intojra.ter from a 46/„ 35 
Mtaffin di^eAylfoanamide had an elongation at break of 300% and an elastic 
recOTcry erf 90% at an elongation of 100%. 



2736 Parts of a copolyether of tetrahydrofurane and ethylene oxide in a rano 
of 1 1 <rf an^verage molebular weight of 910 were dissolved m 120 parts of N- 40 
methvlovrrolidane. 20 Ruts were distiUed off to remove moisture. After tite addiaon 
5 7 ?^of pure triethylamme, die solmion was added dropmse withm 20 minutes 
whHe cooling Vith ice, to a cold solution of 12.65 parts of sebacmyl chloride in 30 
parts of N-methylpynoIidone. After 4 hours at room temperature, a second soluaon 
^ft of 7 5 oarts of ^U' - oxalyl - bis - \fi - aminoisovalenc aad - 0^ - aminoamhde)] , 45 
^ 4 pW^^trieitoSmine a.^ 150 paiS of N - mediylpyrrolidone was added under 
the same conditions. The batch was allowed to «and overnight at room tem^^^ 
the elastomer was then precipitated with water, washed and dried. 41.5 Parts of a pro- 
duct having a content Sf oligoamide of 17.©%, a rebnve viscosity of , reL of 17, 
45 determined onasolutiohof Ig of polymer in 100 ml of o-chlorophenol at 20°C, and 50 

a softening point of about 220°C were obtained. 

Ekample 8 

31 5 Parts of a copolyether of tetrahydrofurane and propylene oxide in a ratio 
of 1 -1, having an average molecular weight of 1260 were di«olved m 140 parts of 
50 N - mediylpyffoUdone. 30 Parts of solvent were distilled off to remove moistime. 55 
• After die addition of 5.82 parts of triediylamine, the solution was added dropwise 
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within 20 minutes, while cooling with ice, to a soluton of 11.85 parts of sebacinyl 
chloride in 40 parts of N-methylpyrrolidone. After 4 hours at noom temperature, a 
second secolution of 8.43 parts of N^' - oxalyl - bis - [j^ - aminoisovaleric acid- 
(p - aminoanilide)] , 4.55 parts of triethylamine and 160 parts of N - metihylpyTrol- 

5 idone was added under the same conditions. After reacting for several hours at room 5 

temperature, the viscous solution was pressuie--filtered, the elastomer was precipi- 
tated with water, washed and dried. 46 Parts of an elastomer having a content of 
oligoamide of about 181%, a relative viscosity tj rel. of 1.6, determined on a solution 
of 1 g of product in 100 ml of o^chlorophenol at 20^, and a softening point of 

10 about 230°C were obtained. • 10 

Bjcample 9 

25.33 Parts of . a copolye±er of tetrahydrofurane and epichlorhydrin having a 
chlorine content of 17.1'% and -an average molecular weight of 1490 were dissolved 
in 110 parts of N - methylpyrrolidone. 20 Parts of solvent were disdUed off. After 

15' the addition of 3.78 parts of absolute triethylamine the solution was added dropwise 15 
widiin 20 minutes, while cooling widi ice, to a soluton of 9.47 parts of sebacinyl 
chloride in 30 parts of chlorobenzene. The temperature was kept for 6 hours below 
+ 5°C and then a second solution of 8.9 parts of N,N' - oxalyl - bis - [fi - amino- 
isovaleric acid - (p - aminoanilide)], 5.7 parts of triethylamine and 170 parts of N- 

20 mediylpyiTolidone was added within 20 minutes. The batch was kept for 10 hours at 20 
a temperature below + lO^C and then pressure-Mered. A slight excess amount of 
triethylamine and the bulk of the chlorobenzene were distilled off under strongly re- 
duced pressure at as low a temperature as possible. Hie product was precipitated with 
water, washed and dried. 39.5 Parts of an elastomer having a content of oligoamide 

25 of 22%, a chlorine content of 10.5%, a relative viscosity of 1.7, determined on a 25 
solution of 1 g of substance in 100 ml of owdilorophenol at 20°G and. a softening 
point of about 220*<i were obtained. 

Example 10 

17.34 Parts of a poly - 1,2 - butylene oxide glycol of an average moleculaf weight 

30 of 2020 were dissolved in 90 parts of N-methylpyn:olidone. 20- Parts of solvent were 30 
distilled off under reduced pressure to remove moisture. After the addition, of 3.44 
parts of absolute triethylamine the solution was added within'20 minutes, svbile cool- 
ing widi ice, to a solution of 11.0 parts of sebacinyl chloride in 35 parts of anhydrous 
chlorobenzene. After reacting for 4 hours at room temperature, a second solution of 

35 11.38 parts of NJST' - terephthaloyl - bis - (JB - aminoisovaleric acid hydiazidcVof the 
formula . \ 

* 

C^s CH, 
HaN'-NH--CC^^:Hfl--C-NH-TCO^ 

(obtained from N,N' - terephthaloyl - bis - (4,4 - dimediyl - azctidine - 2 - one) and 
hydrazine hydrate in excess, melting point after crystallization, from -water 263 °C), 

40 6.6 parts of triethylamine -and 100 parts of N-methylpyiroh'done was added within 40 
20 minutes while cooling with ice. Ilie batch was allowed ^to.stand overnight at room 
temperature and was then pressure-filtered and precipitated with water after removal 
of the chlorobenzene. The colourless rubber-like product was thoroughly washed with 
water and then dried at 60°C in a vacuum dryer. 34 Parts of an elastomer havmg a 

45 content of oligoamide of about 3i!%, a relative viscosity 17 rel of 2.3, determined on 45 
a solution of 1 g of substance in 100 nil of o-cldorophenol at 20°Q and a softening 
point of about 200°C. Filaments spun into water for a 50% solution in dimethylform- 
amide had an elongation at break of 400%, an elastic recovery of 80% at an elonga- 
tion of 100% and a tensile strength of 0.45 g/den. 

50 EXAMPLB 11 CQ 

32.8 Paiits of a copolyester of adipic acid and ethylene glycol/propylene - 1,2- 
glycol (1:1) having a content of tydroxyl groups of 1.77% and an acid number of 
1.5 were dissolved in 120 parts of N - methylpyrrolidone. From the solution 20 parts 
of solvent were disdlled off, 3.44 parts of pure triethylamine were added and after 

55 cooling the total solution was added dropwise within 20 minutes, while cooling with 55 
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"~ ice to 8 6 parts of sebacic acid chloride. After, reacting for 4 hours at 10 to IS^C a 
se^nd sdutioit of 11.79 parts of N,N' - oxalyl - bis - D/? - aminoisovalenc acid - 4- 
- amino - diphenyl) - amide] of tbe formula 

5 ^obtained from ■N.N' - oxalyl - bis - (4,4 - dime±yl - azetidne - 2 - one) and at 5 
least 2 moles of benzidine, melting point after crystallization from pyndme 317 L,), 
SpaS ? ^hydaus N - meth/pyrroUdone and 4.55 parts of absolute triediyl- 
amfac Ws^ded mtMn 20 minutes while cooling with ice. Aft« reacting for, 10 
S alw^peXe. the viscous solution was pressure-filtered and the product 
wTpSipitated vdtfa w^, washed and dried. 46 Parts of an elastomer having a 10 
Sti^ viscosity V teL of 1.8, determined on a solution of \Sof l?^nctinm ml 
of <».cUorophenol at ZO^^ and a softening pomt of about 230°C were obtamed. 

EXAMn^E 12 

A solution of 40 parts of anhydrous poljTiropylene oxide glycol of a^^^ 
molecular weight of 4000, 2.33 parts of absolute tnethylamme and 140 parts of N- 15 
rS^oUdone was added dfopwise at 15°C -within 30 mmutes to 7 parts of 
sebaawl cWomdje. After reacting for 4 hours at room temperature a solution of 9.31 
nSt - oxalyl - bis - ^ - aminoisoyaleric acid - 4 - (4' - aminodiphenyl)- 
aSde], 4 parts of Jethylamme and WO parts of N - methylpyrrohdone was added 
20 within 20 minutes. After 30 houn at room temperature, the elastomer was preapitated 
• ^rirwateTwashed and dried. 52 Parts of an elastomer, having a rdauve viscosity 
r rel.Ti:9, determined on a sdution of 1 g of product m 100 ml of .wAlorophenol 
at 20°C, and a softening point of about 230°C were obtamed. 

EXAMSLB 13 , , r •>« 

•An anhydrous solution of 25.55 parts of a polypropylene oxide glycol of an aver- 
age molecular weight of 2100, 3 parts of triethylamine .and 100 parts of N - methyl 
pWlidonc was added dropwise within 20 mmutes, wMe cooling with ice, to a solu- 
^of 8.6 parts of sebadnyl chloride in 30 parts of absolute dioxane. After 4 hours 
a Tecond solution of 5.62 parts of HN' - oxalyl - bis [|? - ammovaleric aad -> 
aminoani^de)], 3.63 parts of N,N' - benzene - 1,4 - disulfonyl - his -\fi- ammo- 30 
isovaleric add - (P - aminoanilide)] of the formula 

^obtained from N^N' - benzene - 1,4 - disulfonyl - bis - [4,4 - dimethyl - azetidine- 

£S and 2 moks of Vphenylenediamine, melting pomt afto nystallization from 
« SiSylfomaiSde/medj^d M9°Q. 4 J5 parts, of trieriiylamme and 180 parts of 
35 N - mSvrrolidone was added within 30 minutes at a temperature withm the 

^^^f +5 r + 15-C. The batdi was srined for about 20 hours. at room tempera- 

^e^and Se elastomer was predpitated « spmi into 

filtration 39 5 Parts of an dastomer having a content of ohgoamide of about 23 
f sSne Pohit rf about 20000 and a rdativc viscosity , rel. of 2 4, detemuned on 
^ a sS of 1.^ of elastomer in 100 ml of a - ddorophenol at 20°C Filaments 
spm t» wltL^fmrn a 40% solution in di-e%Iformaimde had don|ation at 
break of 1100% and an elastic recovery of 90% at an elongatton of 100/,. 

In the mamies described m Example 13, a polyether containing « 
diloride groups was prepared by addmg dropwise withm .20 minutes, wlule cw)lmg. 
^ smhytous solution of 29.48 parts of a polypropyleiB oxide glycol of a mokcuUr 
weight of about 2100, 3.64 parts of triethylamme and.130 parts of N - mf" yj^f^jf 
S to a solution of 8.6 parts of sebadnyl diloride in 30 parts of absolute dioxane. 
The second solution consisted of 9.73 parts of W - oxalyl - bis^^ - ammoiso- 50 
valeric acid - [4 r (4' - aminobenzyl) - anilide] \ of the formula 
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(obtained from Nj'N' - oxalyl - bis - (4,4 - dimethyl - azetidine - 2 - one) and at least 
2 moles of '4;V - diaminodiphenylmethane, melting point after crystallization from 
acetonitrile 238°C), 4 parts of triethylamine and 120 parts of N. - methylpyrrolidone. 

44 Parts of an elastomer 'having a content of oligoamide of 22%, a softening point of 

5 about 190°C and a relative viscosity of t) rel. of 1.^, determined on a solution of 1 g 5 
substance in 100 mi of c-chlorophenol at 20^C, were obtained. Filaments spun into 
water from a 501% solution in dimethylfonnamide bad an elongation at break of 
480% and an clastic recovery of 90% at an elongation of 100%. 

Example 15 

10 An anhydrous solution of 29.4 parts of a poly - 1,2 - butylene - oxide glycol of 10 

an average rnolecular weight of 21C0, 3.6 parts of triethylamine and 110 parts of N- 
methylpyrrolidone was added dropwise within 20 minutes, while cooling with ice, to 
a solution of 9.56 parts of sebacinyl chloride in 30 parts of chlorobcnzene and the 
batch was allowed to stand for 4 boms at room temperature. A second solution of 6.56 

15 parts of 'N,N' - oxalyl - bis - - aminoisovaleric acid - (p - aminoanilide)], 3.29 15 
parts of N^' - oxalyl - bis - [fi - aminoisoyaleric acid - (p - hydroxy - anilide)] of 
the formula 

r 

(obtained from N,N' - oxalyl - bis - [4,4 - dimethyl - azetidine - 2 - one] and 2 
20 nioles of /^anunophenol, melting point after crystallization from methanol 247®C), 20 
5 parts of triethylamme and 180 parts of N - methylpyrrolidone was then added 
under the same conditions. After about 20 horns,, the viscous solution was pressure- 
filtered, the chlorobcnzene was renxoved and the elastomer was precipitated. 44 Parts 
of a block polymer having a content of oligoamide of about 22%, a softening point 
25 of 210°C and a nelative viscosity of i? id. of 1.6, determined on a solution of 1 g of 2f 
substance in 100 ml of o-chlorophenol at 20°C were obtained. 

Example 16 

To a solution of 10 parts of sehadc add chloride in 20 parts of dioxane an an- 
hydrous solution of 29:4 pacts of a poly - 1,2 - butylene oxide glycol of a molecular 

30 weight of about 2100, 2.3 parts of pyridine and 110 parts of dimetfaylformamide was 3( 
added within 20 minutes at 0 to +5^C and the batch was kept for 4 hours at the 
said temperature. After that time, a solution of 5.15 parts of N,N' - oxalyl - bis- 
Ifi - aminoisovaleric acid - 0) - aminoaniHde)], 5.15 parts of N,N' - oxalyl - bis- 
Ifi - aminoisovaleric add - (wi - ammoanilide)], 4 parts of pyridine and 200 parts 

35 of dhnethylforamide was added within 20 minutes while continuing cooling. A clear y 
solution which became rapidly viscous was obtained. The batch was allowed to stand 
overnight at room temperature and the elastomer was then precipitated with water. 

45 Parts of an elastomer liaving a content of oligoamide of about 22.5%3 a softening 
point of about 180**C and a relative viscosity r) rel. of 1.5, determined on a solution 

40 of 1 g of product in 100 ml of o-chlorophenol at 20°C were obtained. In the system 4( 
N - methylp3nTolidone/triethylamine, a product of a relative viscosity rj rel. of 1,9 
was obtained. Filaments spun into water from a 50% solution in dimethyl - form- 
amide had an elongation at break of 420% and an elastic recovery of 90% at an 
elongation of 100%. 

45 Example 17 4j 

_ 19.8 Parts of a copolyester of adipic add, ethylene glycol and diethylene glycol 
having a content of hydroxyl groups of 1.61% and an add number smaller than 1.5 
and 11.34 parts of a copolyether of tetrahydiiofurane and propylene oxide in a ratio 
of 1:1 of an average molecular weight of 1260 were dissolved in 130 parts of N- 

50 methylpyrrolidone and 20 parts of solvent were distilled off to remove moisture. 5( 
Aftec the addition of 4.55 parts of absolute triethylamine the solution was added 
dropwise within 20 minutes, while cooling with ice, to a solution of 10 parts of 
sebacinyl chloride in 35 parts of absolute tetrahydrofurane. The batch was stirred for 
4 hours at room temperature and a solution of 9.8. parts of 'N,N.' - terephthaloyl- 

55 bis - [fi- ammoisovaleric add - (p - aminoanilide)] of the formula 5 
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f obtained from 1 mole of N,N' - terephthaloyl - bis - (4,4 - dimethyl - azettdme - 2- 
SS T moles of /.phenylenediinine. mdting pomt after ^aUmtton torn 
£Sormainide/metihanol 297°C), 170 parts of '^';*^Py^^^ 
Ee and 4.55 parts of absolute trietiiylamine was then added under the same modi- 
5 K Ser son^ hours the viscous solidon was pres8Uie-fi^^ . 5 

' rdeT2vrafof?^h,ntt''^^^^^^^ 

T£:led in a sltT^ofTgrf substance in 100 ml of .-chlorophenol 
atZO-^Cwereobtained. example 18 ^ 

In the manner described in the preceding Examples a polyether conttjning ter- 
minal acM Sde eSSs was obtained by adding widrin 20 minutes, 
^ic^an^ydrous solution of 34.€5 parts of poly - 1,2 - butylene oxde glycoljrf 
Tmo ecu^ weight of 2100, 130 parts of N - methyl - pyrrohdone - (2) and 4 parts 



45 



50 



20 (obtained from N,N' - terephthaloyl - bis - (4,4 - dimethyl - azctidme - 2 - one) and 
2 moles of ethanolamine (melting point after crystallizauon from water 209 C), 120 
nans of N - methylpyrrolidone - (2) and 5 parts of tnethylamine 51.1 Parts of an 
Komer havSg a (^ment of oligo«imide of about 21%, a softening point of about 
220^S.d J^^%iscosity n «1- of 1-2. determined on a solution of 1 g of sub- 

25 stance m 100 ml <rf iwihlorophenol at 20°C, were obtained. 



Example 19 



20 



25 



A Dolvether containing terminal acid chloride groups prepared by adding 
within 20 Ses at +10''C an anhydrous solution of 31.05 pans of poly - 1.2- 
^S^ne oSyXf a molecular wdght of about 2100, 3.54 parts of triethylamme 
an 2l00 pSts of N - methylpyrroUdone - (2) to 11 pans of sebacmyl di^onde. The ^ 
^ ^e K«ted for 4 hiu^at 40oC Then an anhydnm solud^ of 130 p«ts of 
N - methvlpyrroKdone - (2), 5;6 parts of tnethylamine and 9 parts of tiie reaction 
nrodua of K - oxalyl - bis - pyrrolidone - (2) and p - anmiobenzylaminc was 
added at + lb°C. The said leaaioa product obtained at room temperanire from 1 _ 
SrofNj^'-^yl-bis-pyiffclidone-(2)and2moteofp-am^ 35 
^5 rtoSh^onnamidlwasanltoureofthefoUowingthreediammoamides: 



Tie mixture contained l«.e% of total nitrogen and 7.78% of ^afic nitn,|m and 
had an average molecular weight of 360 and a sohdification point of 1^6 to 169 C 
MS K^cting for 20 hours at room, temperature in one mstance and, m ^o±a 

iostancefor 5 horns at 50»C, the viscoui solution was pressure-filtered, the clastMner 
^J^redpLted ^Ih water and dried. 47 Parts of a polymer havmg a content 
^^^SlflZi 19%, a softening point of about 240°C and a «Ia«ve^^^ 
« rel of 2.1, determined on a solution of 1 g of pn)duct in 100 ml of o-chlorophenol 
« 20°£ woe obtained. The elastomer was wet spun from N-methylpyrrolidone. 45 

Example 20 ■ . ^ aa- 

A Dolvether containing terminal acid chloride groups was obtained by adding 
within 20 SSes at +10°C an anhydrous solution of 29.4 parts of poly - 1,2- 
b^Sne o^de gSc^I <rf a molecular i«^ght of about 2100, 3.24 jmts of metiiyl- 
SemS iS of N - methylpyrrolidone - (2) to 10 parts of sebacmyl chlonde. 50 
iSf batS TOsKcd at 40»C for 4 hours.. After that time an anhydrous solution of 
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200 parts of N - methylpyrrolidone -- -^2), 5.06 parts of triethylamine, 5.15 parts of 
N,N' - oxalyl - bis - [fi - aminoisovalenc acid - (m - amino - aii'iiide)] and 4.02 parts 
of the reaction product of Na-N' - terephthaloyl - bis - pyrrolidone - (2) and p- 
phenylenediamine was added at room temperature. The said reaction product which 
5 had been obtained from 1 mole of N,N' - terephthaloyl - bis - pyniolidone - (2) and 5 
2 moles of /^-phenylenediamine in dimethylfonnamide at 120°C, was a mixture of 
the following three diaminoamides: 

10 //g^-^^m'^-^^^a^-m-^^^^^mz 10 

The nciixture contained 1€.1% of total nitrogen and 7.58% of basic ititrogen 
and had an average molecular weight of 370 and a decomposition point of 310 to 
315°C. After reacting for 20 hours, the product was predphated with iwiter, washed 
and dried. 43 P&rts of an elastomer having a content of otigoamide of about 20%, a 
15 softening point of about 260°C and a relative viscosity ij rcl. of 1.6, determined on 15 
a solution of 1 g of product in 100 ml of N <- methylpyrrolxdone at -20^0, were 
obtained. The product was wet spun from N-mediylpyirolidone. 

Example 21 

An anhydrous solution of 18.63 parts of poly - 1,2 - butylene oxide glycol of a 
20 molecular weight oli about 2100, 70 parts of N - mcthylpyrrolidone - (2) and 2 parts 20 
of triethykmine was added dropwise wiAin 30 minutes at room temperature to 4.78 
parts of scbadc acid chloride. The solution was heated for 3 hours at 50^C, Then 
a second solution of 80 parts of N - methylpyrrolSdone - (2), 2.5 parts of triethyl- 
•amine aiid 5.76 parts of N^' - terephthaloyl - bis - \fi - amino - ^ - phenyl - prop- 
25 ionic acid - (p - aminoanilide)] of the formula 25 

O Q 

(obtained from 1 mole of .N,N' - terephthaloyl - bis - (4 - phenykzetidine - 2 - one) 
•and 2 moles of /y-phenylenediamine, melting point after crystallization from di- 
methylformamide/methanol 326°'C) was added at room temperature. After reacting 

30 for 15 hours at room temperature the viscous solution was pressure-filtered, the elasto- ,30 
mer was precipitated with water and dried. 27 Parts of a, product having a content 
of oligoamide of 21%, a softening point of above 260°C and a relative Viscosity 
T) rel of 1.5, determined on a solution of 1 g of product in 100 ml of N - mcthyl- 
pyrrolidone at 20°C, were obtained. The elastomer could be spun from N-methyl- 

35- pyrrolidone. 35 

Example 22 

An anhydrous solution of 20.2 parts of poly - 1,2 - butylene oxide glycol, 80 
parts of N - methylpjrrrolidone - (2) and 2.2 parts of tfiethylamine was added drop- 
wise at -f 20°C within 20 minutes to 9.56 parts of sebacinyl chloride. The solution 
40 was heated at 40^ for 4 hours. Then a second solution of 140 parts of N - methyl- 40 
pyrrolidone-(2)j 6.1 parts of triethylamine, 8 parts of NjN' - terephthaloyl - bis - (fi- 
ammo - isovaleric acid hydrazide) and 2.3 parts of N^N' - (diplrenyl ether - 4,4'- 
dicarboyl) - bis - - aminoisovaleric acid - (4 - aminoanilide)] of the formula 

45 (obtained from 1 mole of N,N' - (diphenyl ether - 4,4' - dicarboyl) - bis - (4,4 - di- 45 
me±yl - azetidine - 2 - one) (melting point 1^0°C) and 2 nroles of p - phenylene- 
diamine, melting point after crystallization firom dimefliylformamide/ether 250°Q, 
was added at +20°C. 



50 



After reacting for 20 hours at room temperature, the viscous solution was pres- 
sure-filtered, the product was precipitated with water, washed and dried. 37 Parts of 
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an elastomer having a content of oligoamide of about 29.7%, a softenmg point of 
about 160°C and a relative viscosity rel. of IS, detennined on a solution of 1 g of 
Suet in 100 ml of o-chlorophenol at 200C, were obtained. The elastomer could be 
qiun into vrater from a 47% solution in dimethyl-formanude. 

^ EXAMPtE 23 

In a kneader provided with cooling means 4.26 parts of azelaic acid dichloiide 
were placed. At a temperature of +5°C an aiJiydrous solution of 20.8 pwis of a 
polycs?cr of adipic acid, ediylene glycol and diethylene glycol (molar rado 1 .JO 
10 having a content of hydroicyl groups of 1.62% and an acid nmiber of 1.28, 1.2 pam 
of tritthylamine and 25 parts of N - methyl - pyrrohdone - (2) was addod witim 30 
minutes. After reacting for 4 hours at room temperature, 6.36 parts of N,N - oxalyl- 
bil -T^ - a^o - "ovaleric add - [N" - (4' - aminobenzoyl) - 4 - aminoanilide] }■ 
(rf the foimuk ~" 



50 
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^obtained ftom 1 mole of N.N.' - oxalyl - bis - <4,4 - dimethyl - azetidine - 2 - one) 
2 TmoK N - f4 - aiiinobenzoyl) - p - phenylenediamine, melting point after 
St^Sn f«m <Snet^ylformamide7metha/ol 3.27°C) were sprinkled m a solid 
ffS admixed ty kneading and then 2.53 parts of triethylamine were added 

20 SwS v^Mi 20 inutes wlSle cooling. After kneadmg for 6 hours, the Product 
vradied vrith water and dried. 30 Parts of an elastomer haymg a content of 
SboS of 21%, a softening point of about 270°C and a relaave ^^lscoslty , rd. 
rffne^mined ma. solution of 1 g of product in 100 ml of o-chlorophenol at 20°C 
^ obSptote spun into ^ttr from a 33'% solutiai in dmiethylformam.de 

25 l^an Stion at break of 700%, an elastic recovery of 95% at an elongation of 
100% and a tensile strength 0 3 g/den. 
WHAT WE OE*AIM IS ' 

1 A process for die manufacture of an elastomeric block co-polym^ which com- 
nrises treating, in the presence of an acid-binding subsfimc^ a polyether and/or a 
30 5Sy^S,o%Uc a^ halide or disulphonic acid haUde havmg an av^ge mok- 30 
weight in tli range of from 500 to 5000 and a softemng pomt less than 60°C 
SdLtoS toeetiicr m& up to 400 mol %, based on die amomit of the acid hahde 
i ^^edidrboxyiic acid Slide, with from 10 to 50% by weight cal- 

^atedoi the toad weight of 'the reactants of an oligoamide having a ^kcular 
,c St of at least 230 and containing a terminal group capable of bemgacylated. 

2. A process as claimed in daiml carried out msoluuon. j;„„,„, 
3 A process as claimed in claim 2, wherein the solvent is chloroboizene, dioxane, 
acetonitrill dimetbylfoimimidc, dimethykcetamide, phosphonc aad - ^is " di- 
mcdiylamiie, N - meliiylpyrroKdone or a mirtiire of any two or more of these sub- ^ 

40 ^^-f^ „ claimed in any one of claims 1 to 3, carried out ata temperature 

in the tanee of from — 20 to + 80**C . . vl £ 

5. A process as claimed in claim 4, wherein the temperature is m the range of 

A wSss as claimed in any one of claims 1 to 5, wherein a polyether and/or^ 45 
^ polyiet Koijlic add haKde is used and wherein the polyether and/or die poly- 
fflkarboxylic add halide has been piq)ared by the reaction b«v^«l « Pg^*" 
aSvor a polyester containing a termiial hydroxy group and from 1 to 2 moles of a 
dicarboxylic add halide or phosgene. . , ^ . • i .u ^ en 

7 A process as claimed in any one of daims 1 to 5, wheiem a polyether and/or a 50 
polyesier dicarboxylic add haUde is used and wherem die polyether and/or poly- 
est^ dicarboxylic add halide has been prepared by the reacuon bettraai a polyether 
and/or a polyester containing a terminal hydroxyl group with at least 2 mols of a di- 

"^"^'t'^J^^^&'Tc^ 6 or 7. ^erem the dicarboxylic add halide is 55 
sebadc ^Jhal^.^ in any one of daims 1 to 5 wherein a polyedier and/or 

polyesttr touiphonic add haUde is used and wherdn the polyether and/or the poly- 
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ester disuJphonic acid halide has been prepared by the reaction between a poiyether 
and/or a polyester containing a terminal hydroxyl group with from 1 to 2 moles of a 
disulphonic acid halide. 

10. A process as claimed in any one of claims 1 to 5, wherem a poiyether and/or. 
5 a polyester disulphonic acid halide is used and wherein the poiyether and/or the poly- 5 
ester disulphonic acid halide has been prepared by the reaction between a poiyether 
and/or a polyester containing a terminal hydroxyl group with at least 2 moles of a 
disulphonic add halide. 

11- A process as claimed in any one of claims 1 to 5, wherein a poiyether and/or 
10 a polyester dicarboxylic or sulphonic acid halide is used which has been prepared from 10 
a poiyether and/or a polyester containing a tenninal carboxylic add or sulphonic acid 
group and a halogenating compound. 

12. A process as claimed in claim 11, wherein the halogenatmg compound is phos- 
gene, thionyl chloride, phosphorus oxy chloride, pfhosphorus pentachloride, phosphorus 

15 trichloride or a bromide corresponding to -any of the aforementioned chlorides. 15 

13. A process as clauned in any one (rf ckims 1 to 12, wherem a poiyether di- 
cMboxylic or disulphonic acid haKde is used and wherein the poiyether is a copoly- 

OA ^ P™^^ claimed in any one of claims 1 to 13, wherein a poiyether di- 

carboxyhc or disulphomc acid hahde is used and at least some of Ae oxygen atoms in 20 

the poiyether have been replaced by sulphur atoms. 

15. A process as claimed in any one of claims 1 to 14, wherein a polyester dicarb- 

oxyhc or disulphonic add halide is used and tthe polyester is a copolyester. 
OK r l^'- ^ Pf^^ ?s claimed in claim 15, wherein the copolyester is a copolyester 

25 of adipic acid, etiiylene glycol and 1,3 - butanediol of adipic add, phthalic add and 25 

ethylene glycol or of terephthaHc acid, ethylene glycol and polyethylene oxide glycol 

17. A process as claimed in any tme of claims 1 to 16, wherein the oligoamide is 
tiie product of a transamidation reactim between a N,N' - acyl - bis - lactam or a 
derivative thereof and a compound capable of bemg bis-acykted in which one of the 
groups capable of bemg acylated is a primary or secondary amino group. 30 

18. A process as claimed in claim 17, wherein a N,N' - acyl • bis - ^ - lactam 
or a derivative thereof is used. am 

19. A process as claimed in claim 18 wherein N^N' - oxalyl « bisr4,4 - dim^thvl- 
azetidme - 2 - one), N,N' - terephthaloyl - bis - pynoUdone - 2 or 4,4' - dimethyl- 

35 azetidmone is used. ^^^^yi. 

20. A process as claimed in any one of daims 17 to 19 wherein the compound 
capable of bemg bis-acylated is one of the compounds heicinbefoie described. 

21. A process as claimed in any one of daims 1 to 20, wherein as acid-bindine 
substance a ternary organic amine is used. 

40 . 22. A process as damied in any one of daims 1 to 20, wherein as add-bindine 40 

substence diere is used pyndme N - methyl - piperidine, N,N - dimethylaniline, tri- 
ettiylanune sodium hydroxide, sodium carbonate or magnesium oxide. 

of the Examp^^ hL^ ^ ^^^^ ^ ^^^^^ substantiaUy as described in any 

45 : 24. An dastomeric block polymer whenever prepared by a process as daimed in 45 

any one of daims 1 to 22. 

. A filament, a fibre a sheet, a fihn or any odier shaped structure which com- 
prises an erastomenc block polymer as claimed in daim 23 or 24. 
*A ^^^}^'^ * ^^^^ an adhesive or a thickening agent which comprises an das- 

50 tomenc block polymer as clauned m claim 23 or 24. 

ABEL & IMiRA Y, 
Chartered Patent Agents, 
Quality House, QuaHty Court, Chancery 'Lane, London, W.C.2. 

Printed for Her Majesty's Stationery Office by the Courier Press, Leamington Spa. 1969 
Published by the Patent Office, 25 Southampton Buildings, London, W.C.2, from whidi 

copies may be obtained. 



30 



50 



